This poster paper discuss the concept of magnetic table interface and magnetic foods. This interface introduces new human-food interactions such as modifying weight, levitation, movement, and dynamic textures for our daily used food and utensils using a strong magnetic field formed by an array of Bitter electromagnets. To make foods and cutleries interactive, we add edible magnetic material on the food such as iron and iron oxides, and make cutleries with magnetic materials. We expect that this system will alter our food consumption behaviours and make the whole experience much more interactive and enjoyable.
INTRODUCTION
Food is one of the basic humans need. It can be considered as a media that creates connections and interactions among people. Some recent research in HCI have introduced new food interactions and experiances such as remote co-dining, virtual and augmented foods [10, 9] . By using the recent advancements of the technology, Internet and multi sensory communication, our attempt in this research is to make food and food eating behaviours much more interactive. We try to combine the properties of magnetic fields in to food and cutleries and create new experiences such as modifying weight, attraction, repulsion, levitation, vibration, rotation, and modifying texture dynamically. We expect this kind of system will lead the people enjoying their food better. Our concept is shown in the Figure 1 .These new food interactions will be implemented by making the food and utensils magnetic and manipulating them dynamically using a strong magnetic field Permission to make digital or hard copies of part or all of this work for personal or classroom use is granted without fee provided that copies are not made or distributed for profit or commercial advantage and that copies bear this notice and the full citation on the first page. Copyrights for third-party components of this work must be honored. For all other uses, contact the owner/author(s).
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LITERATURE REVIEW
The proposed Magnetic table interface would require about 2T to 3T magnetic field to create these interactions. while considering about a suitable electromagnet technology for our system, we compared conventional electromagnets [1] , superconductor electromagnets [3] and bitter electromagnets [1] . However, the suitable one that fits into our requirements was the Bitter plate electromagnets since conventional electromagnets produce less than 2T field and superconductor electromagnets needs more specific needs such as liquid gases [3] . The idea of the Bitter electromagnets was demonstrated by Francis Bitter by producing strong magnetic field up to 45T using his electromagnet design [1] . Then, Berry. et. al. [4] shows that even a living frog can be float on the bore of 20T magnetic field generated by a Bitter magnet.
Some materials that have magnetic properties and can be found in our body are bismuth, silver, copper and gold. However, first three are not suitable to add to the foods in higher quantities and gold is difficult to magnetize. Among the iron enriched foods and vitamins in our meal contain iron or iron oxides are used [7] . Therefore, currently we are concentrating more on adding iron and iron oxide as powder to the food.
METHOD
The proposed system is divided into two parts. Figure 2 ) will be designed according to the Francis Bitter's previous paper [5] . Our first Bitter electromagnet prototype will generate a magnetic field close to 0.5T. After we make the first prototype and conduct testing, we are planing to gradually improve our designs until we reach 2T to 3T range. These electromagnets will be developed either by using the multilayer PCB technology or metal stamping technology.
Calculation for a Bitter electromagnet was demonstrated using a spread sheet software, so that we can change parameters whenever we want and see the results instantly. We decided to choose the thickness of the copper plate less than or equal to 1mm [6] because the copper thickness does affect the total magnetic flux produced by the electromagnets as shown in Table 2 . Based on the analysis, the electromagnet is set to be 10cm high, the outer radius is 3cm, inner radius of the hollow section is 1cm, and the supply current to the magnet is 100A. The height of the electromagnet will change the number of turns required for the electromagnet. The coil resistance need to be between 0.02Ω and 0.2Ω and the space factor must be greater than 0.7 [5] .
Analysis result shows copper plate with thickness of 0.1mm to 0.4mm (with a difference of 0.1mm) are suitable for making the Bitter electromagnet as in Table 1 . Therefore, copper thickness of 0.2mm is chosen for our first bitter design because it is more practical to make and test in laboratory environment (limitations of power requirements and technology). The insulation thickness must be the same as the copper thickness [5] . With the selected parameter, the bitter electromagnet is estimated to produce 0.4699T (4699 Gauss). The 2D simulation result for the Bitter electromagnet is as shown in Figure  3 . The copper and insulation thickness is reduced to 0.1mm to consider the hole that present in the actual electromagnet design. It produce 0.4236T (4236 Gauss) when 250 turns of bitter plate is supplied with 100A. Actual electromagnet pro- totype may produce approximately the same result since both results from analytical calculation and software simulation show almost the same.
A microcontroller based firmware and a computer program will be used to control the circuit and thus controlling the magnetic objects above the table. A custom made electromagnet controller circuit will be designed to power up Bitter electromagnet. These electromagnet will produce considerable amount of heat during the operation, thus it is important to decide method of cooling. Therefore, we are designing a water based cooling system based on the theories discussed by McAdams [8] .
Magnetic Food and Magnetic Utensils
Magnetic foods and Magnetic utensils will be placed on top of the Magnetic table interface.Custom-made foods with permanent magnet(s) replacing the seed(s) inside will also be tested. In addition, we will look in to powder like materials that can be added into the food such as iron since it is a known fact that iron enriched cereals can be movable on a smooth surface by using a weak magnetic field [2] and other suitable ferromagnetic materials.
The magnetic utensils will be magnetized in three different methods. First method is to use ferromagnetic or ferrimagnetic material for utensils and use a magnetizer to magnetize them. Secondly, permanent magnets can be embedded into the utensils. Lastly, small battery powered electromagnets can be embedded into the utensils and control the flux dynamically.
CONCLUSION
This paper discussed about the development of Magnetic Table Interface and Magnetic Foods using magnetic fields and materials. The proposed platform will be a dining table and the weight of cutlery will be manipulated during the dining by using magnetic fields. This interface would be a perfect fit for collaborative dining; serving the floating dishes, changing weight, and change the textures dynamically would add new experiences to the food interactions.One of our future objectives is to study the influence of changing weight of utensils on the consumption of food. This interface would be useful to introduce new food interactions and modify food consumption habits in future applications in the fields of human-computer interaction, new media, mixed reality, medicine and also entertainment computing.
